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Abstract

Background The COVID-19 pandemic and its associated morbidity, mortality, and economic disruption has reignited inter-
est in simple protective and preventive measures.

Aims The aim of this study was to assess the knowledge, attitudes, and practices (KAP) of hand hygiene in a sample of
medical students in Ireland and members of the public to evaluate these within the context of the COVID-19 pandemic. We
also explored any differences between the two groups.

Methods A 35-question survey was formulated and circulated to potential participants comprising Irish medical students
and members of the public. The data was analysed using Microsoft Excel with P-values being calculated using chi-squared
goodness-of-fit analysis.

Results There were 356 responses to the survey, categorised into medical students and general public populations. Incomplete
surveys were removed leaving 303 responses. There was no statistical difference between the groups for attitudes and self-
reported practices towards hand hygiene. Statistical differences were found between the two groups in terms of knowledge.
Conclusions The study showed that medical students and the public had a good knowledge base and positive attitude in
regards to hand hygiene. Both groups displayed consensus that the practices are essential, especially within the current pan-
demic context. However, larger studies, involving multiple universities and a larger portion of the public, may be useful to
ascertain whether there is a true difference in the KAP between healthcare students and the general public.
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Introduction to interrupt the spread of communicable diseases [2]. As a

result, there has been an increased interest in hand hygiene

The global response to the coronavirus (COVID-19) pan-
demic has included economic, legislative, and policy
actions. The use of masks and social distancing has been
recommended to limit the spread of COVID-19. In addition,
governments across the world have emphasised the impor-
tance of hand hygiene. Hand hygiene is a globally accepted
method of reducing the incidence of respiratory infections
[1]. It is recognised as an important, and at the same time
simple and cost-effective, measure that individuals can take
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from the public. Sales of hand gels have skyrocketed in the
past year and alcohol-based hand gels are now present in
most stores [3].

Despite evidence that hand hygiene is highly effective in
controlling the spread of certain infectious diseases, it has
been shown that compliance with hand hygiene measures
amongst healthcare workers could be improved. Previous
studies have indicated that medical and nursing students
have suboptimal levels of knowledge and attitudes about
hand hygiene [4-6]. The literature shows a significant
amount of research conducted on knowledge, attitudes, and
practices (KAP) of hand hygiene amongst health-care pro-
fessionals, but relatively little is known about hand hygiene
KAP amongst the public. The advent of COVID-19 has
resulted in a hand hygiene culture change.

@ Springer


http://orcid.org/0000-0003-3880-8323
http://crossmark.crossref.org/dialog/?doi=10.1007/s11845-022-02918-x&domain=pdf

2798

Irish Journal of Medical Science (1971 -) (2022) 191:2797-2802

The purpose of this study is to assess the KAP towards
hand hygiene of Irish medical students and the public. In
addition, a special emphasis was placed upon KAP towards
hand hygiene in relation to the COVID-19 pandemic.

Methods

The primary focus of this study was to compare and evaluate
knowledge and attitudes towards hand hygiene amongst two
chosen populations: medical students and the public.

This study employed a quantitative survey approach,
using a standardised questionnaire, adapted from Rosen
et al. [7]. The survey was circulated electronically via the
Qualtrics platform. The questionnaire was composed of 35
questions with multiple choice ‘yes or no’ questions and
Likert scaling options. It compromised 3 sections: Knowl-
edge in Hand Hygiene, Attitudes towards Hand Hygiene, and
Self-reported Hand Hygiene practices. Between August and
October 2020, medical students enrolled at the University
of Limerick were invited to participate in the online sur-
vey. Participants were reached via large-group social media
accounts (Facebook) comprising of students in graduation
years: 2020, 2021, 2022, and 2023. Additionally, the public
cohorts were accessed via social media networks including
WhatsApp and Twitter. Prior to its distribution, a pilot study
was conducted by members of the research team (n = 7) to
improve the layout, assess completion time, and to allow for
minor clarifications of the questionnaire.

Data was analysed using Microsoft Excel. Each popula-
tion was evaluated by age and demographic (medical student
or the public). P-values were calculated using chi-squared
goodness-of-fit. During data analysis of the “attitudes” ques-
tions, ‘agree’ and ‘strongly agree’ response options were
combined as ‘agree’ responses, and ‘disagree’ and ‘strongly
disagree’ response options were combined to form the ‘disa-
gree’ response. In the analysis of the “self-reported prac-
tices” questions, the response ‘Not applicable’ was treated
as missing data. ‘Unsure’ was considered a neutral response
and it was not combined with any other responses.

This study was approved by The Faculty of Education and
Health Sciences (EHS) Research Ethics Committee, Uni-
versity of Limerick. The study was conducted anonymously
with no identifiable data recorded. Informed consent was
given by participants via tick-box agreement prior to par-
ticipating in the survey.

Results
The survey had a total of 356 respondents. Fifty three of these

respondents did not complete the survey and thus this data was
removed from evaluation. Data evaluated from the adjusted
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total of 303 respondents comprised of 190 public participants
(62.7%) and 113 medical student participants (37.6%).

Demographic questions about geographical location, age
group, and prior professional hand hygiene training were
collected. Seventy-five percent of the respondents were from
Ireland, 19% from Canada, and the rest from England, USA,
France, Australia, Dubai, Ghana, and Uganda. The 18-29
age group formed the majority of the respondents (43%),
followed by 30-39 (29%), 60+ (13.5%), 50-59 (9.2%), and
40-49 (5%). Ninety-eight percent of the medical student
group and 42% of the public group reported having received
prior training in hand hygiene.

The results were divided into three sections according to
the group of questions being asked:

1. Knowledge in Hand Hygiene
2. Attitudes towards Hand Hygiene
3. Self-reported Hand Hygiene Practices

Knowledge in hand hygiene

Knowledge in hand hygiene was similar between both
groups. Two questions were more likely to be answered cor-
rectly by the general public (Q1.1, Q1.2), although this did
not reach statistical significance. All of the other questions
in this section were more likely to be answered correctly by
medical students, although this only reached statistical sig-
nificance for questions Q1.3, 1.4, 1.5, 1.7, and 1.8 (P-value
for chi-squared goodness-of-fit < 0.05). Of note, 100% of
both groups answered correctly to question 1.9 (Table 1).

Attitudes towards hand hygiene

Overall, there was no significant difference in the attitudes
towards hand hygiene between medical students and the pub-
lic. One hundred percent of respondents agree with the state-
ment ‘I feel regular hand hygiene is important and improves
my health’ (Fig. 1).

Self-reported practices towards hand hygiene

There was no significant difference in self-reported practices
towards hand hygiene between the two groups. Question 3.6
is notable as only 33% of the medical student group and 35%
of the public group said they ‘Always’ wash their hands after
handshaking (Fig. 2).

Discussion

From this study, medical students and the public participants
displayed good knowledge of hand hygiene. In both groups,
97.3% (n = 295) participants agreed that recommendations
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Table 1 Knowledge in hand hygiene questions comparing medical students and the public shown as percentage of total respondents in each

group

Survey question

Correct answer Percentage of each group

that answered correctly

Medical students Public (%)

(%)
1.1 Cold water should be used for hand washing False 65 73
1.2 Hot water should be used for hand washing True 76 79
1.3 There is no need to remove watches and bracelets when washing hands False 95%* 71%*
1.4 There is no need to remove rings when washing hands False 87* 65%*
1.5 There is no need to wash wrists False 99%* 87*
1.6 Hands need to be washed for at least 15 s True 85 84
1.7 Hands need to be dried after washing True 94%* 82%
1.8 Good hand hygiene practices prevent an individual from getting an infection True 91* 81%*
1.9 Hand washing is part of personal hygiene True 100 100

*Denotes statistically significant data

regarding hand hygiene are based on sound scientific
evidence.

This is the first study of KAP between medical students
and the public on hand hygiene in Ireland. In contrast, there
have been recent studies comparing cohorts within the medi-
cal profession. A study by Kingston et al. in 2018 looked at
attitudes towards hand hygiene in a hospital setting between

Attitudes Towards Hand Hygiene Percentages - Students vs. Non-
Students
Agree (Combined) Unsure Disagree (Combined)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= Public 100
© Medical Students 100
I feel regular hand hygiene is important and improves my health
3 Public 13 6 81
O Medical Students 16 3 81
Regular hand hygiene practice is inconvenient
2 Public 97 3
© Medical Students 98 2
The recommendations regarding hand hygiene are based on sound scientific evidence
= Public 11 15 74
& Medical Students 19 11 7
1 do not have the time to stay informed about new developments in hand hygiene
2 Public 2 4 94
© Medical Students

o s 92
I'do not wish to change my hand hygiene practices, regardless of what new policy and
research recommends

b Public 97 3
O Medical Students 92
I actively practice hand hygiene more than I used to before CoVID-19
S Public 73 7 20
© Medical Students 65 9 26
1 prefer to wash my hands with soap rather than use an alcohol-based hand sanitizer
b Public 89 4
© Medical Students 87 4 10
I am more likely to carry an alcohol-based hand sanitizer because of CoVID-19
2 Public 71 2 21
© Medical Students 66 2 32
I did not regularly purchase alcohol-based hand sanitizer before the CoVID-19
o _ pandemic
= Public 89 209
& Medical Students 90 45
I always use alcohol-based hand sanitizer provided at the entrance of my local store or
- . supermarket
- Public 97 3
& Medical Students 98 1
I'would like to see all stores and supermarkets continue to provide complementary use
~ _ of alcohol-based hand sanitizers in the future
= Public 99 1
& Medical Students 97 21
If we all follow regular hand hygiene practices, it is likely to have a positive effect in the
2 . fight against CoVID-19
o Public 96 22
O Medical Students

99
I have noticed that others are now more particular about hand hygiene because of
CoVID-19

Fig. 1 Attitudes towards hand hygiene comparing medical students
and the public shown as percentage of total respondents in each group

nursing students and medical students. In accordance with
the results of our study, it also showed a general positive
outlook on hand hygiene within both groups [4]. The nursing
students had a greater hand hygiene compliance compared
to medical students; however, there was suboptimal compli-
ance overall.

Self-Reported Practices Towards Hand Hygiene Percentages - Students
vs. Non-Students

Always = Sometimes = Never
0% 10% 20% 30% 40% S50% 60% 70% 80% 90% 100%
58 41 1

41

Public
Medical Students 2

Q3.1

58
I wash my hands before meals

Public 25 63 12
Medical Students 20 68 12
I wash my hands after meals

12 38 50
56

Q.2

Public
Medical Students

Q3.3

5 39
I wash my hands before using the restroom
Public 99
Medical Students 98
I wash my hands after using the restroom
lic 64 33

Publ 3
Medical Students 67 31 2
I'wash my hands when I come home

Q3.4
N

Q3.5

Public 35 47 18
Medical Students

Q3.6

33
I wash my hands after handshaking

Public 66 28 6
Medical Students 66 28 6
I wash my hands after using public transportation

Public 60 37 3
Medical Students 59 35 6
I wash my hands after touching animals

Q.7

Q3.8

Public 99 1
Medical Students 98 2
I wash my hands after handling animal waste

Public 43 46 11
Medical Students 34 55 12
I wash my hands after removing my mask

Public 7 24
Medical Students 70 27
I wash my hands after getting groceries

Public 60 35
Medical Students 61 36
I wash my hands after sneezing

Public 55 39
Medical Students 60 36
I wash my hands after coughing

Q313 Q3.12 Q311 Q3.10 Q3.9
w2 N

a2

Fig.2 Self-reported practices towards hand hygiene comparing medi-
cal students and the public shown as percentage of total respondents
in each group
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A study in Saudi Arabia assessed hand hygiene knowl-
edge and compliance amongst undergraduate medical stu-
dents during their clinical phase of training using the WHO’s
“Five Moments for Hand Hygiene”. Compliance was meas-
ured during OSCE sessions and only 29% were able to cor-
rectly identify all five indications for hand hygiene, indicat-
ing a poor knowledge base. Compliance was found to be
equally as poor at 17% [5], differing from our study, which
had medical students displaying a good knowledge based
on hand hygiene. A cross-sectional study in India evalu-
ated hand hygiene knowledge, attitude, and practice amongst
medical and nursing students using a WHO hand hygiene
questionnaire. In contrast to our study, only 9% of partici-
pants had good knowledge regarding hand hygiene. Nursing
students knowledge (P = 0.023) and attitude (P < 0.05) were
significantly better than medical students. A German study
reported on the beliefs of medical students regarding hand
hygiene during their first clinical year in a hospital setting
[8]. Overall, only 21% (18/85) of medical students marked
all of the indications for hand hygiene correctly, whilst 67%
identified WHO’s “Five Moments for Hand Hygiene”. A UK
study found that 58% of medical students were unaware of
correct indications for alcohol-based hand rub (ABHR) and
half of the students reported a perceived lack of teaching on
infection control and hand hygiene during their education
[9]. These studies suggested a lack of knowledge concern-
ing hand hygiene indications amongst medical students and
differed from the results of our study pertaining to medical
students’ knowledge.

An interesting topic that emerged was the apparent influ-
ence that the COVID-19 pandemic has had on individuals.
Of the public participants, 96.8% (n = 184) and 90.2% (n =
102) medical student participants acknowledged that they
now actively practice hand hygiene more regularly than
prior to COVID-19. From this, it is clear that the COVID-
19 pandemic has had an impact on hand hygiene practices
in both groups. This is mirrored in a recent study in France
which looked at how hand hygiene behaviour of healthcare
workers related to the current dynamic of the COVID-19
pandemic [10].

The knowledge that the public had on hand hygiene
was almost equivalent to that of a medical student, possi-
bly due to public health efforts made globally to raise hand
hygiene awareness. Nonetheless, there remains a slight
gap in knowledge amongst the two groups. This was signi-
fied by the responses between the two groups when asked
if removing watches and bracelets is required during hand
washing. Of the public group 71% (n = 135) answered
correctly whilst 94.69% (n = 98) of the medical student
participants answered correctly (P < 0.05). These results
show that although global awareness of hand hygiene has
increased, work remains to further close the gap regarding
best practice.
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COVID-19 appears to have impacted the two groups’ atti-
tudes. It was interesting to note that there was a relatively
significant preference for soap as opposed to alcohol hand
gel. This might be attributed to knowledge from both groups
or rather the experience of drying effects of some hand gel
products. Both groups have actively started to practice hand
hygiene more than they used to before COVID-19. Local
efforts to reduce transmission of COVID-19 were welcomed
by both groups. Of the public participants, 97.36% (n = 185)
and 98.23% (n = 111) medical student participants would
like to see all stores and supermarkets continue to provide
complementary use of alcohol-based hand sanitisers in the
future.

Although reported attitudes were very positive towards hand
hygiene, this did not always translate into reported practices.
For example only 33.6% (n = 38) of medical students and
42.7% (n = 79) of the public participants always wash their
hands after removing their mask. Lack of hand washing after
handshaking was also noted with 32.6% (n = 33) of medical
students and 35.2% (n = 54) of the public indicating that
they always washed their hands after handshaking. However,
this might be attributed to the fact that since the COVID-19
pandemic, handshaking has been dispensed of in favour of
elbow touching or equivalent. Only 60.3% (n = 67) of medical
students and 55.3% (n = 103) of the public always washed their
hands after coughing; this was notable as transmission through
hands and coughing is known to be associated with transmission
of infectious illnesses [11]. Improving compliance with hand
hygiene was explored in a recent systematic review of hand
hygiene interventions in a clinical setting. It noted that single
and multi-modal strategies can achieve a modest—-to—moderate
improvement in hand hygiene compliance amongst healthcare
staff, with net effectiveness of interventions decreasing where
baseline compliance was already high. Less information was
available on longer term changes in compliance. Reasons for
non-adherence with hand hygiene included skin irritation with
ABHR, habituation, and staff workload [12].

This study showed that there has been a recent significant
change in hand hygiene practices, and both groups themselves
noticed a change in practices. With 96.31% (n = 183) of the
public participants and 99.11% (rn = 112) of medical student
participants noticing that others are now more particular about
hand hygiene because of COVID-19. These results indicate that
continued awareness and maintaining protocols are likely to be
welcomed in an effort to reduce transmission of the current
COVID-19 pandemic and any future pandemic [13].

There are limitations to this study. There was a small
number of respondents; thus, we cannot be sure that the
‘public’ in this study is truly representative of the wider
population. Furthermore, the respondents from the public
were most likely people who are interested in infection pre-
vention and control and may not be representative of the
general Irish population resulting in selective bias.
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The assessment of knowledge did not include the Five
Moments of hand hygiene. The students who participated in this
study were all University of Limerick medical students, who had
undergone the same training regarding hand hygiene. Addition-
ally, participants’ self-reporting on their practices can be seen to
have a bias as people know what they should be doing, but we
do not know how they are actually behaving. Participants admit-
ting that they did not always wash their hands before eating may
indicate that participants answered honestly.

In order to further explore the impact of COVID-19 on knowl-
edge, attitudes, and self-reported practices of hand hygiene, we
would suggest evaluating a similar population at different time
points with the progression of the COVID-19 pandemic. We
could thus evaluate if there is a similar focus on hand hygiene
as the global impact of COVID-19 decreases. With the ongoing
global vaccination underway for COVID-19, it would be interest-
ing to examine the influence that being vaccinated has on hand
washing as well. Another area to explore would be a compara-
tive analysis between different populations of healthcare workers,
which might help to show any discrepancies in hand hygiene, and
where additional measures and training are needed. Similarly, the
desire for face masks going forward both within and outside of
the healthcare setting could be evaluated to understand the needs/
wants of various populations in a COVID-19 free world.

Conclusion

Our study shows that both medical students and the public have
good knowledge and positive attitudes towards hand hygiene,
although self-reported practices may be suboptimal at certain
times. This indicates a necessity in including targeted topics
towards hand hygiene practices in future educational initiatives
especially in the current climate. There is agreement that proper
hand hygiene practices play an essential role in combating illness
including COVID-19. Continued efforts to maintain adequate
hand hygiene practices in both healthcare professionals and the
public is essential in controlling the fight against COVID-19 and
future pandemics.
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